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Greecisfuuotiou-geiserepfsseut.amIn translation and time - invariant nsystehn
G (E -I ' ; t -t ')= - isasltycx.tl/tCxitDkD
Ks> many - Goody ground state
it is a

qaa-taw-heolawialauplitudeofpnpagatmof.se''The, .PE?EnEestete
from spacetime port @it ') to
spacetime point t)
T denotes time - ordering

Tyttlytft ') - { FATEH't Hoti )
± #Ctyyft) Ect ')

Important information that we

can extract from G : • density
(gli) > = City > = - spliff,oH¥dH

= - i 910,0)
similar → • kinetic energy density
< this -- -Facto:p> =it Glx,oH*

.



• one -particle spectral function

Allen) - ¥ In Gtk , w - io )
→ allows to understand excitation

spectra of many - body system
Here

G(k.co/=SdtdxGCx,t1eiKx-otIGoeeais
function of free fermions
Tubewill work in grand - canonical enable :

H -- Ho - jeN-EC-wctcaiE.LI -ji
The ground state is filled FS :

last #↳ Cfto)
In Heisenberg picture Off)=eiktOeiht

CIA ) = e'Eet et
Cdt ) = e- ietc,



if t> t ' - we can only add a ternion above RS

( GSI cult) oh, ft ') Las> = Saz , @ ieutt

cashew Ciel as >
-

1- his

if Tet ' - we can org destiny aferuiou
inside of a Fermi see

5951 CEH')CwHkD - Sue , hueiealt- t
' )

putting it together
Glkt ) = - ill- ha) Oct )- nafft )Je↳t
--
particle hole
contribah contribute

It is useful to Fourier t - w :

¥¥:&:c:i÷¥o÷÷¥i⇒?= .is#i.e.i-sE:iI..ail=o.e.Iis
.

where Su - S syn (K- ke )



Auf how to compute the Greece 's

function in an interacting problem

that -- fdxdx ' c'G) CG) Vfx-a) Ekdkai)
interacts potful

1) Turn on Hirt adiabatically → Gell-Mann - lowresult

<estyttlyttttks> =54ftyt¥,
as.IS/as

.)
where §=Texp( - i that #Idf ' )

Stnafrix

( les → Greens function of
interacting problem

Rus → the ratio of complicated
expectation values in tu ma - interacting
problem .
Let's do perturbative calculation
in Hint and Use Feynman diag .



r a¥÷÷÷f. # a

^ vertex r
free pnpagatow

the full Greece 's function is

06 facial fu tu sea of
Feynman diagrams
G Go 9

. Go Go 9
. Go

⇒ a -7 t# t -220¥ . .

where we introduced the self - energy -
the sun of all KPI) scattering
processes that cannot be fully
separated by catty e sayle
fermion propagator
{ (Kw) -# =# t# +

←# + -01¥ . .

.

extent legs must be aspirated



The self - energy is complicated
,
Get

if we Khou it we can resew

the series

Ga Got 9290+90290294 . .

Go l
Z
-
-

1- 29.
=

got - z
or substituting Go explicitly

1GLK.co) -- w.ec#.oT
this can also be written as

¥ = + EEE
G= Got G. EG

which is known as the tyson
equation



Physical meaning of the self - energy :
[ describes tudoadof_

paotiok-holeexoitatmsuhichaccocfawies.tk
[ (ko - is )= [ ' (k.co/tirfk.o)

TFeel part imaginary
part

A- ( ka) - ¥296 ,
arid )

= ¥
fo -Ea - E ' the P2

Lorentzian of Lidded ancestral

at remora but easy Ea*=EutP)


